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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The microcapsule object which has the coat which consists of the aggregate of the particle-like organic 
polymer which made the core material the halogenation resin or the organic tin compound which has an organic 
halogenated compound and a functional group, and supported the minerals particle on the front face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microcapsule object which connotes the halogenation resin or the 
organic tin compound ("an organic halogenated compound etc. is called" hereafter.) which has an organic halogenated 
compound and a functional group. The microcapsule object of this invention is suitably used as a compounding agent 
aiming at refining of resin or a resin constituent ("resin" is only called hereafter.), or acceleration of hardening. 
[0002] 

[Description of the Prior Art] Combination of a di-n-butyl tin JIRAU rate is tried as a curing agent of the bromination 
epoxy resin for raising combination of an organic halogenated compound etc., for example, fire retardancy, for the 
purpose of refining of resin etc., or silicone resin. 

[0003] However, generally, since the compatibility and dispersibility over resin are remarkable, and an organic 
halogenated compound etc. is bad, these compounds etc. have large reactivity and it is difficult to control, it has the fault 
that the handling on processing is difficult and produces an uneven reaction in resin. Furthermore, even if it has blended 
well into metaphor resin, these compounds had many toxic and corrosive big things, and it needed to prevent emitting 
easily from resin under the usual environment. 

[0004] Manufacture of the microcapsule object which generally cannot distribute an organic halogenated compound etc. 
easily in the shape of impalpable powder underwater since water repellence is high, and connotes these compounds etc. 
on the other hand was difficult. Moreover, even if oleophilic was large as for many, such as these compounds, and it 
succeeded in metaphor capsulation, in usual wall membrane, it permeates easily, there is a problem that it is emitted 
outside, and the microcapsule object which connotes these compounds substantially was not acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] Since it was difficult for compatibility and dispersibility when the technical 
problem which it is going to solve blends an organic halogenated compound etc. with resin to be bad, and to control a 
reaction, it is easy to produce an uneven reaction, and even if it blends with metaphor resin, from resin, I hear that these 
compounds are easily emitted to that the handling on a process of processing is difficult, and a list, and they are in them. 

[0006] 

[Means for Solving the Problem] this invention person came to complete header this invention for the ability of an 

organic halogenated compound etc. to be microencapsulated by using the coat which consists of the aggregate of the 

particle-like organic polymer which supported the minerals particle on the front face, as a result of inquiring 

wholeheartedly that the above-mentioned technical problem should be solved. 

[0007] The technical element of the microcapsule object of this invention is explained below. 

(1) Although the thermoplastics and thermosetting resin which were known conventionally can be used as an organic 

polymer used by organic polymer this invention, what is emulsified easily underwater is desirable. As such an organic 

polymer, acrylonitrile-butadiene rubber, acrylic rubber, styrene-butadiene-rubber, or ethylene-vinyl acetate rubber; or 

vinyl chloride system resin, vinylidene-chloride system resin, fluorine system resin, a silicone polymer, or a styrene- 

acrylic-acid copolymer is mentioned, for example. 

[0008] The particle-like organic polymer which supported the minerals particle on the front face can carry out the 
emulsion polymerization of the monomer which constitutes for example, the above-mentioned organic polymer by the 
usual approach, can make the front face of the obtained particle-like organic polymer able to support a minerals particle, 
and can be obtained. Under the present circumstances, it is required to have affinity sufficient between the front face of 
a particle-like polymer and a minerals particle. For example, in order to make the front face of a particle-like polymer 
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support colloidal silica as a minerals particle, it is needed for the front face of a particle-like polymer to make a silanol 
group exist. Although there are various processes of the particle-like organic polymer which denatured the front face as 
mentioned above, what was obtained by the core shell mold emulsion polymerization method has the high stability in an 
emulsification condition, and its membrane formation nature at the time of being capsulation is well desirable. 
[0009] A core shell mold emulsion polymerization method generates the emulsion of the organic polymer which serves 
as a core beforehand, and next, in this emulsion, copolymerization of the monomer which is the raw material of the 
polymer used as shell can be added and carried out, and it can obtain it. As a surfactant used for generation of the 
emulsion of the organic polymer used as a core, when the derivative of an anion system surfactant especially sulfonic- 
acid sodium, or a sodium sulfate is used, molecular weight can obtain an organic large polymer and is desirable. 
Moreover, the particle size of the organic polymer used as a core has desirable 0.05-1 .0 micrometers. Moreover, as for 
the organic polymer component used as a core, it is desirable to be contained ten to 90% of the weight of the core shell 
mold polymers obtained, and it is 50 - 90 % of the weight more preferably. At less than 10 % of the weight, when it 
considers as the coat of a microcapsule object, the property of the organic polymer itself is not demonstrated enough and 
is not desirable. 

[0010] Alkoxysilane which has ** acrylonitrile, a methacrylonitrile, N-vinyl pyrrolidone or an N-vinyl caprolactam;** 
acrylic oxy-radical, a metacryloxy radical, or a vinyloxy radical as a monomer which is the raw material of the polymer 
used as shell; it is [ that the stable emulsion of a polymer particle is easy to be formed ] desirable when it uses for a list 
combining three components of the monomer which has other vinyl groups, such as ** styrene, vinyltoluene, methyl 
(meta) acrylate, or ethyl (meta) acrylate. 

[001 1] As an example of the alkoxysilane which has an acrylic oxy-radical, a metacryloxy radical, or a vinyloxy radical, 
gamma-acrylic oxy-propyltrimethoxysilane, gamma-methacryloxypropyltrimethoxysilane, gamma-(meta) acrylic oxy- 
propyl tris (trimethylsiloxy) silane, vinyltrimetoxysilane, a vinyl tris (methoxyethoxy) silane, or vinyl trichlorosilane is 
mentioned. 

[0012] As other manufacture approaches of a particle-like organic polymer of having denatured the front face, the 
emulsion of an organic polymer is generated and there is a method of making a silane system coupling agent, a titanate 
system coupling agent, or an aluminum system silane coupling agent add and react to this. 

[0013] (2) The following [ SOmmicro ] have a desirable path, and since it is easy to support the minerals particle used by 
minerals particle this invention on the front face of the particle-like organic polymer which denatured the 
aforementioned front face as it is the gestalt of the colloid which made ultrafine particle-like powder distribute 
underwater, it is still more desirable. As such a minerals particle, colloidal silica, alumina sol, a zirconia sol, an 
antimony oxide sol, a tin-oxide sol, and a path are mentioned for a silica or alumina powder not more than SOmmicro 
etc. 

[0014] The approach of making the front face of the particle-like organic polymer which denatured the front face 
supporting a minerals particle has the desirable approach of making a direct or drainage system medium distribute the 
aforementioned minerals particle, and adding gradually under stirring in the aforementioned organic polymer emulsion. 
Under the present circumstances, since support will be easily performed if a system is warmed at 40-60 degrees C, it is 
desirable. 

[0015] Although the concomitant use rate of an organic polymer emulsion and a minerals particle is adjusted according 
to the property for which the coat of the last microcapsule object is asked, it is 20 - 90 % of the weight generally [ that 2 
- 98% of the weight of the total quantity of the organic polymerization body constituent in an emulsion and a minerals 
component is an organic polymerization body constituent ], and preferably. At less than 2 % of the weight, if the engine 
performance of the organic polymer in a coat does not appear but it exceeds 98 % of the weight, the dispersibility of a 
particle-like organic polymer worsens and is not desirable at the time of microencapsulation. 
[0016] In the case of an adhesive organic high polymer, it can be checked by making a film form from the organic 
polymer emulsion before and behind minerals particle support, and measuring a sharp reduction of the adhesiveness that 
the minerals particle has been supported by the front face of a particle-like organic polymer. 
[0017] (3) The halogenation resin which has functional groups, such as a fluororesin which has the compound; 
functional group which has a fluorine, chlorine, a bromine, or iodine in intramolecular as an organic halogenated 
compound used as a core material by core material this invention, or a bromination epoxy resin, or its precursor; 
esterification tin compounds, such as alkylation tin compounds, such as tetrabutyltin, and a dibutyl tin JIRAU rate, are 
mentioned. The matter used as these core materials will not ask a liquefied object or powder, if it becomes particle-like 
in a drainage system medium. 

[001 8] The liquefied object with the small solubility to water can be used in a drainage system medium, making it able 
to distribute in the shape of a particle drop. Since its dispersibility is bad when the powdered compound with small 
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solubility to water is directly added to a drainage system medium at a capsulation process Or grinding processing is 
carried out. this compound — once the inside of media, such as a basic sol or water glass, — or [ in addition, / kneading 
this ] — If the thing which made the interior distribute this compound in the shape of a particle is obtained and this is 
added in a drainage system medium at a capsulation process, this compound can be easily distributed in the shape of 
impalpable powder in a drainage system medium. After making it specifically distribute in alumina sol, water glass, or a 
lactic-acid aluminum sol, it can atomize by carrying out kneading processing with a ball mill. Under the present 
circumstances, the alumina sol which carried out electrification to the positivity also has the operation as a flocculant 
which makes the particle-like organic polymers charged in negative solidify in a capsulation process. 
[0019] (4) Distribute the core material of the capsulation approach above in an aquosity medium, and add the emulsion 
of the organic polymer which added the flocculant which makes a particle-like organic polymer condense, and the 
alumina sol which carried out electrification and supported the minerals particle to the positivity on the front face under 
high stirring continuously preferably especially small quantity every. 

[0020] If deionization agents, such as a dipolar ion exchanger, are added if needed and stirring is continued, the 
compound coat of an organic polymer and a non-subtlety particle will be formed in a core material, and a microcapsule 
object slurry will be obtained. Under the present circumstances, it is better to warm, when the membrane formation 
temperature of an organic polymer is high. Since the activity of a deionization agent can remove an elution nature ion 
compound from near the interface of the core material and coat of the generated slurry-like capsule object while 
formation of a compound coat advances gradually and capsulation becomes easy, elution of the core material from a 
capsule object can prevent further, and is a desirable approach. 

[0021 ] the above-mentioned slurry-like capsule - when particle-like antimony oxide is made to exist in the inside of the 
body, the dust explosion of the acquired impalpable powder-like capsule object can be prevented, and it is handling top 
insurance. 

[0022] If it applies to a spray drying machine after filtering this slurry and removing coarse grain, an impalpable 

powder-like microcapsule object will be acquired. 

[0023] 

[Function] Making the emulsion of the organic polymer which supported the minerals particle on the front face 
condense using a flocculant, a core material is encapsulated, it is acquired and the microcapsule object of this invention 
was able to acquire the practical capsule object which will not make an organic halogenated compound etc. a core 
material without this approach. Moreover, since the microcapsule object of this invention has covered the organic 
halogenated compound etc. by the precise compound coat which consists of minerals and an organic polymer, it 
distributes easily in other resin by this, and osmosis and elution of a core material are prevented. 
[0024] 

[Example] Hereafter, an example is given and this invention is explained in more detail. 

Example 1 (silanol group) To the autoclave made from stainless steel of the 21. content volume of composition of the 
core shell mold emulsion which it has 1000 cc of pure water, and REBENORU WZ (the 26-% of the weight water 
solution of a polyoxyethylene-alkyl-phenyl-ether sodium sulfate — ) 19.2by Kao Corp. g, 2.5g [ of potassium 
persulfate ], and 3rd class dodecyl mercaptan l.Og, Butyl acrylate 250g and butadiene 250g are taught. With propeller 
mold stirring aerofoils Under stirring of 350rpm, A reaction is performed at 50 degrees C for 15 hours. After that 
REBENORU WZ19.2g, 0.5g [ of potassium persulfate ] and styrene 60g, acrylonitrile 30g, and NUC silane monomer 
A-171 (vinyltrimetoxysilane, Nippon Unicar make) lOg were taught, and the emulsion polymerization was continued at 
70 more degrees C for 5 hours. 

[0025] The obtained emulsion used butyl acrylate / butadiene copolymer rubber particle as the core, the 
styrene/acrylonitrile copolymer which has a silanol group into a shell part were formed, and solid content was 36 % of 
the weight. 

[0026] (Preparation of the particle-like dispersion liquid of a bromination epoxy resin) Bromination epoxy resin BREN- 
S(weight-per-epoxy-equivalent 285g/eq., 35.3 % of the weight [ of bromine contents ], 83.5 degrees-C [ of softening 
temperatures ], Nippon Kayaku Co., Ltd. make) 400g and alumina sol 200 (alumina sol [ of particle-size 30-100mmicro 
which carried out electrification to the positivity ], 10 % of the weight [ of concentration ], Nissan Chemical Industries, 
Ltd. make) lOOOg were taught into the 51. magnetism ball mill, wet grinding was carried out in bottom of room 
temperature 300rpm for 12 hours, and dispersion liquid were obtained. 

[0027] (Support of a minerals particle) organic polymer emulsion 660g which has a silanol group on the surface of the 
above - all. beaker — teaching - a propeller mold stirring aerofoil - as the bottom of stirring of 200rpm, and a 
defoaming agent - 2,4,7,9-tetra-methyl-5-decyne-4,7-diol [ ] — 2g adding -- a degree - the Snow tex UP (hydrosol of 
the colloid silica of the long and slender configuration of 20 % of the weight of solid content, path 5-20mmicro, and die- 
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length 40-300mmicro.) the Nissan Chemical Industries, Ltd. make preparation liquid was obtained for stirring 
continuously [ 230g was added gradually and / 40-45 degrees C / for 1 hour ]. 

[0028] (Composition of a microcapsule object) 650g of particle-like dispersion liquid of 5.81. of pure water and the 
above-mentioned bromination epoxy resin was taught to the 121. mixing chamber, and latex polymer 890g which 
supported the above-mentioned minerals particle with the propeller mold stirring aerofoil on the front face under stirring 
of 400rpm was added over 1 hour under the room temperature. Next, 610 cc of pure water, 61.4g of 3 oxidization 2 
antimony powder of 1.2-1.6 micrometers of mean diameters, ion-exchange resin Amberlite Intermediate-Routing-Node- 
150 (the cation which has a sulfonic acid and the 4th class amine radical, and hybrid model ion exchanger of an anion.) 
The shape of a bead with a particle size of 0.40- 1.1 9mm. 280by ORGANO CORP. g was supplied and stirring was 
continued at 50 degrees C for 3 hours. 

[0029] After removing coarse grain through the obtained slurry-like mixture in the filter cloth of 80 meshes, when it let 
pass and dried to the disk mold spray drying machine as it is, 33 % of the weight of bromination epoxy resins with a 
particle size of 3-15 micrometers was connoted, and the impalpable powder-like microcapsule object which has 67 % of 
the weight of compound coats which consist of a butadiene copolymer, a silica, an alumina, and 3 oxidization 2 
antimony was acquired. A 500 times as many scanning electron microscope photograph as the particulate structure of 
this microcapsule is attached. 

[0030] (Measurement of the bromine eluted with the hot water of a capsule object) The seal of obtained 1 .0g of capsule 
objects and 40 cc of pure water was prepared and carried out to the proof-pressure mold wet degradation crucible made 
from Teflon (a trade name "a uni-seal", the effective cubic capacity of 1 10 cc, the proof pressure of 350kg/cm2, Acorn 
Make), and heating was continued for 120 degree-Cx 200 hours. After heating, when it cooled to 25 degrees C and the 
content of the bromine after filtration and in an eluate was measured, the 5 ppm bromine was eluted to the amount of 
bromination epoxy resins contained in the capsule object concerned. 

[003 1] When the same experiment was conducted instead of the capsule object concerned using above bromination 
epoxy resin BREN-S itself (0.3 3 g), the 80 ppm bromine was eluted. 

[0032] The capsule object which connotes an example 2 (composition of capsule object which connotes di-n-butyl tin 
JIRAU rate) di-n-butyl tin JIRAU rate was compounded as follows. Instead of the particle-like dispersion liquid of the 
bromination epoxy resin used in the example 1, the particle-like dispersion liquid of the following di-n-butyl tin JIRAU 
rate were prepared. To the mixing chamber of 121. content volume, they are 5.81. of pure water, METOROZU 
90SH4000 (methoxy hydroxypropylcellulose, Shin-Etsu Chemical Co., Ltd. make) 5.3g, di-n-butyl tin JIRAU rate 
186g, and alumina sol 200. 186g was taught, stirring was continued for 30 minutes under stirring of 400rpm with the 
propeller mold stirring aerofoils under the room temperature, and dispersion liquid were prepared. 
[0033] Next, it added to ***♦, having bet emulsion 890g of the organic polymer which supported the minerals particle 
obtained in the example 1 on the front face for 5 minutes. Completely like the example 1, subsequent actuation connoted 
33 % of the weight of di-n-butyl tin JIRAU rates with a particle size of 5-30 micrometers, and acquired the impalpable 
powder-like microcapsule object which has 67 % of the weight of compound coats which consist of a butadiene 
copolymer, a silica, an alumina, and 3 oxidization 2 antimony. A 5000 times as many scanning electron microscope 
photograph as the particulate structure of this microcapsule is attached. 

[0034] (Pot-life assessment as a hardening accelerator to silicone resin) KANEKA When SAIRIRU SAT200 (silicone- 
acrylic resin, Kaneka Corp. make) lOOg, capsule 3.03g (l.Og is connoted as a di-n-butyl tin JIRAU rate) obtained in the 
example 2, and 0.5g of pure water were taught to the stainless steel container and it mixed for 10 minutes by 2000rpm 
by DISUPA, the capsule object was distributed finely. Thickening was not accepted although this was left for one week 
under the room temperature. On the other hand, when heated for 30 minutes at 120 more degrees C, it hardened 
thoroughly. 

[0035] Instead of using an another side this capsule object, di-n-butyl tin JIRAU rate 1 .0g was used, and when others 
were performed like the above, they were almost hardened one day after the bottom of a room temperature. 
[0036] 

[Effect of the Invention] The microcapsule object of this invention is excellent in the compatibility and dispersibility 
over resin, and can fully control the toxicity of the organic halogenated compound which is a core material, corrosive, or 
chemical reaction acceleration nature under the usual environment, and makes the effectiveness as fire retardancy or a 
polymerization catalyst demonstrate for the first time at the time of the conditions of an activity, for example, an 
elevated temperature. 
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